Abstract. This study investigated the development of biological soil crust (biocrust) covers in an early 29 successional subtropical forest ecosystem and their impact on soil erosion. Within a biodiversity and ecosystem 30 functioning experiment in Southeast China (BEF China), sediment discharge and runoff measurements were 31 conducted with micro-scale runoff plots under natural rainfall and biocrust covers were surveyed over a five-year 32 period.
156
Soil attributes (Table 1) were determined for every research plot (n=34) using pooled samples from nine point 
Statistical methods

173
The temporal development of biocrust covers (1) from 2011 to 2015 was assessed at five timesteps within 70 ROPs 174 (see above) by an analysis of variance (ANOVA) and Tukey's Honestly Significant Difference (HSD) test (n=350).
175
The influences of vegetation, soil and topographic attributes on biocrust cover (2) in 170 ROPs (see above) were 176 assessed by linear mixed effects (LME) models (n=334). Crown cover, bulk soil density, SOM, pH, altitude, slope,
177
MCCA, TRI, eastness, northness and tree species richness were fitted as fixed effects and biocrust cover as 178 response variable. The attributes were tested with Pearson's correlation coefficient before fitting. LAI was fitted 179 individually in exchange to crown cover due to multi-collinearity. Experimental site and research plot were fitted 180 as random effects and hypotheses were tested with an ANOVA type 1 with Satterthwaite approximation for 181 degrees of freedom.
182
The influences on soil erosion (3) were assessed by LME models with restricted maximum likelihood (n=334) and 183 sediment discharge and surface runoff as response variables, respectively. Crown cover, slope, surface cover,
184
SOM, rainfall amount and tree species richness were fitted as fixed effects. Surface cover was than split into 185 surface cover by biocrusts and by stones, which entered the analysis as fixed conjoined factors. Precipitation events 186 nested in plot, tree species composition, experimental site and ROP nested in plot were fitted as random effects.
187
Attributes were not correlated. The hypothesis was tested with an ANOVA type 1 with Satterthwaite 188 approximation for degrees of freedom. Moreover, the Wilcoxon rank sum test was applied to test for differences 189 between biocrust cover and stone cover on sediment discharge and surface runoff. Therefore, the dataset was split 190 into data points where biocrust cover exceeds stone cover (n=281) and data points where stone cover exceeds 191 biocrust cover (n=53).
192
All response variables were log-transformed before modelling and analyses were performed with R 3.1.2 (R Core
193
Team, 2014). LME modelling was conducted with "lmerTest" (Kuznetsova et al., 2014) and rank sum tests with (Table   208 2) and formed a bryophyte-dominated crust with cyanobacteria, algae, lichens and micro-fungi still observed in (Table 3) . Furthermore, it was negatively affected by slope and northness and slightly 219 positively affected by the altitude of the research plots (Table 3) . Further soil or terrain attributes did not affect 220 biocrust cover. 
225
Both biocrust and stone cover, as well as soil surface cover (comprising both biocrust and stone cover) negatively 226 affected sediment discharge (p<0.001, Table 4 ). In addition, soil surface cover negatively affected surface runoff 227 (p=0.003). However, only biocrust but not stone cover mediated the effect of runoff. Furthermore, crown cover,
228
SOM and rainfall amount affected sediment discharge, whereas runoff was affected by crown cover and rainfall 229 amount. ROPs primarily influenced by stone cover showed higher sediment discharge and surface runoff than 230 those primarily influenced by biocrust cover (Fig. 3 ). runoff. Furthermore, they were more effective to decrease soil loss compared to abiotic soil surface covers. These 
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